1/49 




2/49 



FIG. 2 



I/OO 
1/07 




R/Bbi- 



X- 
ADDRESS 
BUFFER 



MULTI- 
PLEXER 



Vcc 
Vss 



CEb 
OEb 
WEb 
SC 
RESb 
CDEb 



X- 
ADDRESS 
DECODER 



17 



INPUT 
BUFFER 



CONTROL 
SIGNAL 
BUFFER 
CIRCUIT 



19 



16 

A. 



MEMORY MAT 
DATA LATCH 
SENSE LATCH 



21 



DATA 

CONTROL 

CIRCUIT 



~5 
-13 



Y-GATE 

ARRAY CIRCUIT 



Y-ADDRESS 
DECODER 



Y-ADDRESS 
COUNTER 



18 

Jl 



X 



15 



OUTPUT _ 
BUFFER 



-12 



11 



MODE CONTROL CIRCUIT 



STATUS REGISTER 

\ 

180 




3/49 



FIG. 3 



SOURCE 
POTENTIAL 



CONTROL GATE 
POTENTIAL 



1 



CONTROL GATE 



INTERLAYER 
INSULATOR 



FLOATING GATE 



TUNNEL OXIDE FILM 



CG 



FG 

DRAIN 
POTENTIAL 



1 



SOURCE J \ 


i DRAIN 


WELL 



WELL POTENTIAL 



SUB 



FIG. 4 



OPERATING 
MODE 


COMMAND 


READ 


00H 


WRITE 


1FH 


ADDITIONAL 
WRITE 


10H 


ERASE 


20H 



4/49 



FIG. 5 





DESIGNATION 


DEFINITION 


1/07 


Ready/Busy 


"Voh"= Ready " Vol "= Busy 


1/06 


Reserved 




1/05 


Erase Check 


"V0H"=Fail ■ Vol "= Pass 


1/04 


Program Check 


M V0H"=Fail H VOL"=Pass 


1/03 


Reserved 




1/02 


Reserved 


1/01 


Reserved 


I/OO 


Reserved 



STATUS REGISTER 



5/49 



FIG. 6 



1/04 
1/07 



13 



I/OO 
1/03 



DLLA 



31L 



CC 

DC 
DC 



CD 
i 

>- 



30L- 



SLA 



30R 



31R 



DLL (UPPER DATA 
LATCH) ARRAY 



SWITCH CIRCUIT/ 
OPERATIONAL CIRCUIT 
ARRAY 



I 



MML (MEMORY MAT) 



SWITCH CIRCUIT/ 
OPERATIONAL CIRCUIT 
ARRAY 



SL (SENSE/LATCH) 
ARRAY 



SWITCH CIRCUIT/ 
OPERATIONAL CIRCUIT 

ARRAY 

I 



MMR (MEMORY MAT) 



T 



SWITCH CIRCUIT/ 
OPERATIONAL CIRCUIT 
ARRAY 



T 



DLR (LOWER DATA 
LATCH ) ARRAY 

DLRA 



y 



1/04 1/07 
DLL | 1 DLL 



BIT 
LINE 



WORD LINE 



G-BLL 
G-BLL 



SLL- 



J-rU o-BLL J-n-. 

SLL-J^ 



SL 



SL 



SLR 



SLRj 5f 



BIT 
LINE f- 



WORD LINE 




G-BLR 

G-BLR y < 



DLR 



DLR 



I/OO 



1/03 



6/49 



FIG. 7 



WRITE 


I/O 




DLL 


DLR 


DATA 


4 


0 




01 


0 


1 




0 


1 


00 


0 


0 




0 


0 


10 


1 


0 




1 


0 


11 


1 


1 




1 j 


1 



INPUT WRITE DATA 



FIG. 8 



Vth 

VWV3 
VWE2 



VRW2 VWV2 

VWE1 



VRW3 



VRW1 



VWV1 
VWDS 



OV 



"01 " 
"00" 




THRESHOLD VOLTAGE 
DISTRIBUTION OF 
MEMORY CELLS 



7/49 



FIG. 9 



SECTOR BATCH 
ERASE 
(ONE-WORD 
CONCURRENCE) 



-16V 



XF 



ov v.: 












2' 




2 


V 


17V 


ov V! 






_L 















SELECTED 
WORD LINE 

UNSELECTED 
WORD LINE 



WRITE EVERY 
BITS 

(ONE-WORD 
CONCURRENCE) 



SELECTED 
WORD LINE 

UNSELECTED 
WORD LINE 



OV 

SELECTED 
BIT LINE 



6V 

UNSELECTED 
BIT LINE 



OPERATING VOLTAGE 



FIG. 10 



WRITE 





Casel 


Case2 


Case3 




Case4 


Case5 


(1) 






(3) 


(3) 




(2) 




(3) 


i 








i 
















(2) 


(2) 




(2) j 


(Di 


d) I 




















J 


k 






(3) 

t 


(1) 

t 






(4 




(3) 

1 




(2) 

t 



ERASE STATE 




CEb/WEb/ 
RESb/CDEb/ 
OEb eH 



SC ej- 



CONTROL 
SIGNAL 
INPUT 
BUFFER 



DATA 
OUTPUT 
CONTROL 
CIRCUIT 



,19A 



8/49 

FIG. 



-19B 



R/Bb 



eh R/B 



I/OO 

EM 



1/01 



1/02 
EH 



1/03 



INPUT/ 
OUTPUT 
BUFFER 



INPUT/ 
EHOUTPUT 
BUFFER 



INPUT/ 
OUTPUT 
BUFFER 



INPUT/ 
EHOUTPUT 
BUFFER 



70 



MEMORY 
DATA ^ 



1/04 
EH 



1/05 

Eh 

1/06 



1/07 

EH 



INPUT/ 
OUTPUT 
BUFFER 



INPUT/ 
eHOUTPUT 
BUFFER 



INPUT/ 
eHOUTPUT 
BUFFER 



INPUT/ 
OUTPUT 
BUFFER 



70" 
12- 

120 



ADDRESS 
DATA 



ADDRESS 
COUNTER 



RELIEVE CIRCUIT 



O 
COf— ; 

CO <c 



OCLU 
QUI 



REDUNDANT FUSE 
TRIMMING FUSE 




COMMON 10 
(41/0) 



9/49 



FIG. 12 





SELECTED BLOCK 


UNSELECTED BLOCK 




SELECTED 
WORD 


UNSELECTED 
WORD 


SELECTED 
WORD 


UNSELECTED 
WORD 


55 


2.4/3.2/4.0V 
1.0V ? Vss 


Vss 
1.0V T Vss 
? B ? 


Vss 

OPEN ? OPEN 
? B ? 


Vss 

OPEN ? OPEN 

? B ? 




ivss 


Avss 


Avss 


Avss 


ERASE 


-16V 
2.0V ? 2.0V 
? B ? 


Vss 

2.0V ? 2.0V 
? B ? 


2.0V 
2.0V ? 2.0V 
? B ? 


2.0V 
2.0V ? 2.0V 

? B ? 




i2.0V 


i2.0V 


A 2.0V 


A 2.0V 




LU 
1 — 

cr: 


15.1/1 5.8/1 7.0V 
Vss ? OPEN 
? B ? 


4.5V 
Vss _? Vss 

? B ? 


OPEN 
OPEN ? OPEN 


Vss 

OPEN ? OPEN 
? & ? 






ivss 


Avss 


Avss 


Avss 




LU 
1— 

OC 


15.1/1 5.8/1 7.0V 
6.0V ? OPEN 

? ^ ? 
1 t=i 1 


4.5V 

6.0V ? Vss 

? ^ ? 
i ^ |==3 V 1 


OPEN 

OPEN ? OPEN 

? ? 
I i i I 


Vss 

OPEN ? OPEN 
? ? 


LU 




Av<;<; 

V OO 


Avss 

KJ V OO 


A Vss 

v»y V OO 


Avss 

v OO 


1 — 

OC 


OC 
LU 

> 


2.8/3.6/4.5V 
1.0V? Vss 
? B ? 


Vss 
1.0V? Vss 

? B ? 


Vss 

OPEN ? OPEN 
? B ? 


Vss I 
OPEN ? OPEN 

? B ? 






ivss 


Avss 


Avss 


Avss 




OO 

£G 
LULU 

LU LJJ 

CCD 


2.3V/3.1/3.9V 
1.0V ? Vss 

? B ? 


Vss 
1.0V ? Vss 
? B ? 


Vss 

OPEN ? OPEN 

? B ? 


Vss 

OPEN ? OPEN 
? B ? 




p=oc 

LUQ 


Avss 


Avss 


Avss 


Avss 



10/49 



FIG. 13 

C READ ) 

T 

READ VRW1 
1 



TRANSFER DATA TO DATA 
LATCH (FOR LOWER BIT) 



I 



READ VRW2 
I 



READ VRW3 



I 



OPERATE 



I 



TRANSFER DATA TO DATA 
LATCH (FOR LOWER BIT) 

HI 



C 



END 



p-RS1 
y-RS2 
p-RS3 



TRANSFER DATA TO DATA .r RS4 
LATCH (FOR UPPER BIT) 



|yRS5 
RS6 



r 



FIG. 14 



i 






'01' 




'00' 


r — 




'10' 











VRW3=4.0V 
VRW2=3.2V 
VRW1 =2.4V 



THRESHOLD VOLTAGE 
DISTRIBUTION OF 
MEMORY CELLS 



11 /49 



FIG. 15 ( WRITE ) 



WRITE/ADDITIONAL 
WRITE FLOW 



^- CO 
CO ^ 



CM SE: 
CO ^ 



CO ^ 



O 
I — 
o 



CO 

err 

CO 

\ 
O 

<c 



LATCH WRITE DATA 15- 
INTO DATA LATCH 



WS1 



•or WRITE 




(ADDITIONAL WRITE) 
V _ 



LATCH ADDITIONAL 
WRITE DATA INTO 
DATA LATCH 



S 



LOGIC COMBINING 5 
PROCESS 

I 



ERASE BACK 



S 



WS3 

WS4 
WS5 



'00' WRITE 




FAIL 



'10' WRITE 




PASS 



ERASE 



( END ) ( ABNORMAL END ) 



CD 

CO 
CO 
CCLU 
OO 
CCO 

cc.ee 

UJ Q_ 



FIG. 16 



12/49 



( '01' WRITE ) 



DATfl LATCH PROCESSING 



l^WSIO 



'01' WRITE 



WS11 



DATA LATCH PROCESSING U~ WS12 




(TO '00' WRITE) 



FIG. 17 



CO 
CO 



O 

o 
I— 
<c 

CO 

o 
o 



Oco 

f=t= 

is 

oS: 
o=> 



( LOGIC COMBINING PROCESS^) 



EXECUTE VRW3- BASED READING 

3 — 



EXECUTE VRW1 -BASED READING 

OPERATION 1 (VRW1, VRW3) U" 
C 



OPERATION 2 
(OPERATION 1, DL DATA) 



WS20 
WS21 
WS22 

WS23 



DATA TRANSFER 

OPERATIONAL RESULT TO DL (LOWER BIT) 



3 



J-WS24 



EXECUTE VRW2-BASED READING p ~ 



WS25 



3 



OPERATION 3 (VRW2, DL DATA) ~~lr WS26 

r 



DATA TRANSFER 

OPERATIONAL RESULT TO DL (UPPER BIT) 
(TO ERASE BACK) 



13/49 



F/G. 18(A) 



2 



1 
0 



VWV3=4.5V 




'01' WRITE 



f/g. rsfe; 



6 
5 

1 

0 



^> '01 • 
'00' 



VWV2=3.6V 



'00' WRITE 



F/G. 78(C; 

5 -or 
w 

2 
1 
0 



E2Z2>'11' 



VWV1=2.8V 



'10' WRITE 



F/G. 7S/0) 



4 



•or 



, m - VWE2=3.9V 
£ 3 VWE1=3.1V 
2 =r~- — VWDS=2.3V 



ERRATIC/DISTURB 
DETECTION 



F/G. 78(EJ 



6 

5 



> 4 
f 3 

2 
1 
0 



■or 

'00' 

tg2ZZZZ> '10' 

E2z>'ii' 



BEFORE 

ADDITIONAL 

WRITE 



f/g. /s(f; 



6 
5 

S 4 

f 3 
2 

1 

0 




REERASE 
BACK 



14/49 

FIG. 19 

ERASE FLOW 



( ERASE ) 




t J 

15/49 



FIG. 20(A) 



6 
5 



•or 



4 — 

ST ^^zzzza '00' 
f 3 

2 
1 
0 

ERASE 




'11' 



VEV=2.0V 



F/G. 20(B) 



DISTRIBUTION SUBSEQUENT 
TO DEPLETE PREVENTING 
PROCESS 



VWV0=1.2V 

POST-ERASURE 
DISTRIBUTION 



DEPLETE 

PREVENTING 

PROCESS 



16/49 



FIG. 21 



DATA LATCH PROCESSING 


CONTENTS OF OPERATION 
(SENSE LATCH DATA ON 
SELECTED MAT SIDE) 


"01" WRITE DATA 


A+B 


"00" WRITE DATA 


A+B 


"10" WRITE DATA 


A+B 


"00" ERRATIC DETECTION DATA 


A+B 


"10" ERRATIC DETECTION DATA 


A • B 


"11" DISTURB DETECTION DATA 


A • B 



A : UPPER DATA B : LOWER DATA 



FIG. 22 



A 

UPPER 


B 

LOWER 














A+B 


A+B 


A+B 


A+B 


A • B 


A • B 


0 


1 


0 


1 


1 


0 


0 


0 


0 


0 


1 


0 


1 


1 


0 


0 


1 


0 


1 


1 


0 


0 


1 


0 


1 


1 


1 


1 


1 


0 


0 


1 



17/49 



CONCEPT OF ADDITIONAL WRITING 



FIG. 23(A) 

INPUT '11' BECAUSE 
IT CANNOT BE WRITTEN 
IN ALREADY-WRITTEN 
UNIT 

INPUT ADDITIONAL WRITE 
DATA ONLY WHEN 
MEMORY CELL IS IN 
ERASE STATE ('11') 



INPUT 
DATA 

/ 

i1' 
'11' 

\ '11* 
y '01* 
'00' 
x '10' 

ir 



FIG. 23(B) INPUT 

DATA 



READ STATE OF 
MEMORY CELL AND 
STORE IT IN DATA 
LATCH 



ir 
ir 

x '11' 

■or 

'00' 
'10' 

•ir 



DLL 

UPPER BITS 



FIG. 23(C) 



INPUT 
DATA 

'11' 
'11' 
•11' 

•or 

'00' 
•10' 

•ir 



MEMORY 
CELLS 



DLR LOWER 
BITS 



1 




•or 




1 






1 




m 




1 






1 




i0' 




1 






0 




ir 




1 






0 




■ir 




n 






1 




■ir 




0 






1 




ir 




1 







(BEFORE LOGIC 
COMBINING PROCESS) 



DLL 

UPPER BITS 



MEMORY 
CELLS 



DLR LOWER 
BITS 



_0_ 
_0_ 

1 




•or 

'00' 
'10' 




j_ 

T 
T 














0 




ir 




1 






0 




ir 




n 






1 




ir 




n 






1 




ir 




1 







(AFTER LOGIC 
COMBINING PROCESS) 



DLL 

UPPER BITS 



MEMORY 
CELLS 



DLR LOWER 
BITS 



0 




■or 




1 






0 




'00' 




0 






1 




'10' 




n 






0 




'0V 




1 






0 




w 




n 






1 




•10' 




0 






1 




ir 




1 







(AFTER ADDITIONAL WRITING) 



18/49 



FIG. 24 



LOWER BIT : aO • (b1 © b3) 
UPPER BIT : "aT© b2 

' aO : ADDITIONAL WRITE DATA (LOWER BIT) 
a1 : ADDITIONAL WRITE DATA (UPPER BIT) 
b1 : MEMORY READ DATA (VRW1 (2.4V) READ) 
b2 : MEMORY READ DATA (VRW2 (3.2V) READ) 
b3 : MEMORY READ DATA (VRW3 (4.0V) READ) 

v © : EXCLUSIVE OR 



STATE OF 

MEMORY 

CELL 


ADDITIONAL 
WRITE DATA 


a1 


aO 


b1 


b2 


b3 


01 


11 


1 


1 


1 


1 


1 


00 


11 


1 


1 


1 


1 


0 


10 


11 


1 


1 


1 


0 


0 


11 


01 


0 


1 


0 


0 


0 


11 


00 


0 


0 


0 


0 


0 


11 


10 


1 


0 


0 


0 


0 


11 


11 


1 


1 


0 


0 


0 



19/49 




20/49 



a 

LU 

CO 







DC 


ni r 

ULn 








<- — > 






LU 
U_ 
1 CO 


p ni n 






cd 


CD 




n 

LU 




SL(R) 






CD 


CD 




CO 


1 £ 


SL(L) 


CD 


cd 












G-BLL 


CD 


cd 






<C 
LU 
QC 




CO Q 


DLL 


CD 


cd 






CXI 






DLR 








CD 


GC 
> 




;ad 


G-BLR 






CD 


CD 




CO 
DU 
LU 


Li-I 

QC 


SL(R) 






CD 


CD 




1 

CO 


CM 


SL(L) 


CD 


cd 










QC 

> 


G-BLL 


CD 


cd 












DLL 














CC 


DLR 








CD 






DLR 
ANSFE 


G-BLR 








CD 




CVJ 
CL. 


SL(R) 








CD 




LU 
1 — 

CO 


I £ 


SL(L) 


CD 


cd 


CD 




<c 


CC 

IzT 


G-BLL 


cd 


o 


CD 




LU 

CC 




CO Q 


DLL 










§r 

DC 






DLR 










> 




Q 

<*: 


G-BLR 








CD 




a_ 


LU 

QC 


SL(R) 








CD 




LU 

I — 




SL(L) 


cd 


CD 


CD 






CO 


DC 

> 


G-BLL 


cd 


CD 


CD 










DLL 










LU 

CO 


CONTENTS 


cd 


o 


CD 





VRW3 READ & OPERATION 


STEP 10 


G-BLR -DLR 
DATA TRANSFER 
(DLR SENSE) 


Dl R 
ULn 


^— 

CD 


CD 

^ L. 


CD 


CD 


O Dl D 


CD 






CD 


SUR) 




CD 


CD 


CD 


SL(L) 


CD 








G-BLL 


CD 


CD 


CD 


CD 


DLL 


CD 


CD 


si 




STEP 9 


DLR DATA CLEAR 


DLR 


CD 


c — > 




< — > 


n di d 


CD 






CD 


SL(R) 




CD 


CD 


CD 


SL(L) 


CD 








G-BLL 


CD 


CD 


CD 


CD 


DLL 


CD 


CD 






STEP 8 


OPERATION 
(SL(R), G-BLR) 


ni r 








f — ) 


r> di d 
b-blH 


CD 






CD 


SL(R) 




CD 


CD 


CD 


SL(L) 


CD 








G-BLL 


CD 


CD 


CD 


CD 


DLL 


CD 


CD 






STEP 7 


DLR -G-BLR 
DATA TRANSFER 


DLR 








<— > 


P Dl D 








CD 


SUR) 




CD 


CD 


CD 


SL(L) 


CD 


^- 






G-BLL 


CD 


O 


CD 


CD 


DLL 


CD 


CD 


— 




STEP 6 


G-BLL/R 
CLEAR 


Dl R 

ULn 








< — > 


P Dl D 


CD 


CD 


CD 


CD 


SL(R) 




CD 


CD 


CD 


SL(L) 


CD 








G-BLL 


CD 


CD 


CD 


CD 


DLL 


CD 


CD 






STEP 5 


VRW3 READ 


DLR 








CD 


G-BLR 




CD 


CO 


CD 


SL(R) 




CD 


CD 


CD 


SL(L) 


CD 








G-BLL 


CD 








DLL 


CD 


CD 







I 



21/49 



K 

CD 



LU CC 



, LATCH 


STEP 7 


SL SENSE 


DLR 


CD 


cp 

— 


cd 


o 


G-BLR 


cd 




"* 




SL(R) 


cd 


"* 


"* 


• 


SL(L) 




CD 


CD 


CD 


G-BLL 




CD 


CD 


CD 


DLL 


cp 


CD 


cBP 




STEP 6 


G-BLR PRECHARGE 


DLR 


cz> 


CT> 


p 


cp 


G-BLR 


LO 

cd 


LO 

cd 


LO 
O 


LO 

o 


SL 




cd 


CD 


CD 


CD 


SL 




cd 


cd 


CD 


CD 


o-dLL 


cz> 


CD 
CD 


CD 
CD 


CD 
CD 


DLL 


cd 


cd 




CD] 


STEP 5 




DLR 


— 
cd 


cp 


CD 


— 
CD 


o-dLH 


cd 


cd 


CD 


CD 


OPERATIO 
(DLL, G-Bl 
SL CLEAR 


SLR) 


cd 


cd 


CD 


CD 


QI l\ \ 
bULJ 


cd 


cd 


CD 


CD 


P Dl 1 


cd 


<zz> 
cd 


CD 
O 


CD 
CD 


DLL | 


cz> 


cd 




o' 


<L 

<=C 
CD 

LU 

1 — 
DC 


STEP 4 


IISCHARGE 

SFER 

3LL 


DLR 


<ET 


cd 


CD 


cS" 


di □ 


cd 


cd 


CD 


CD 


CI /D\ 

oLm) 


CD 


*■ 




CD 


q-^CCD 

t 


CI /I \ 




cd 


CD 




/-> di i 
b-oLL 


cd 


cd 
cd 


CD 
CD 


CD 


— ■ < c^~r 

i *<C I 

CD CD CO 


DLL 


cd 


cd 




— 
CD 


STEP 3 


SL SENSE 


DLR 


cEr 




CD 


<ET 


G-BLR 


cd 


"* 




CD 


SL(R) 


cd 


■* 




CD 


SL(L) 




cd 


CD 




G-BLL 




<— > 


CD 




DLL 


cd 


cp 


CD 


< — > 


STEP 2 


LU 

! 


DLR 


, — 

cp^ 


cp 


CD 




NSFER 

■BLR 

ECHAF 


G-BLR 


cd 




= 


< — > 
CD 


SL(R) 










ATRA 
ILL PR 


SL(L) 










G-BLL 


LO 


CO 
c=> 


LO 

o 


LO 

O 


QQC3 


DLL 


cd 


cp_ 


cEr 




DATA INPUT 


STEP1 


DATA INPUT 


DLR 




cp 


cp 




G-BLR 










SL(R) 










SL(L) 










G-BLL 










DLL 


cd 


CD 


cEr 




Q_ 
LU 

CO 


CONTENTS 


5 


CD 

cd 


CD 





CD 



CD 



O 



CO 









DLR 


o 


CD 


CD 






CO 


1/R 

CHARGE 

1EAR 


G-BLR 


CD 

o 


CD 
CD 


CD 
CD 


CD 
CD 




Q_ 


SUR) 


CD 


CD 


CD 


CD 




1 i i 

1 

CO 


SL(L) 


CD 


CD 


CD 


CD 




CQcO^j 
CD CD CO 


P Dl 1 


CD 
O 


CD 
CD 


CD 
CD 


CD 
CD 






DLL 


CD 


€T> 




cE>] 








DLR 




CD 


CD 






Cxi 




G-BLR 


o 


O 


CD 


CD 




Q_ 




SL(R) 




-~ 








ill 

1 — 
CO 


<CO^ 
LUZ^ 


SL(L) 


CD 


CD 


CD 


CD 




cj>co{±! 


P Dl 1 

u-BLL 


LO 

CD 


LO 
CD 


LO 

CD 


LO 

CD 






1 1 LU 

CO CO CD 


Dl 1 

L/LL 


CD 

-I . 




CD 


CID 






DC 
CO 


DLR 




CD 


CD 




oc 

LU 


rpz 


CD 


G-BLR 


CD 


CD 


p 


CZ> 


LU 


Ct_ 
LU 


gLU 

c3oc 


L_SURJ_ 


CD 








I — 
CC 


1 — 

CO 


SL(L) 




CD 


CD 


CD 






LLj< 
LUCD 


P Dl 1 


LO 

CD 


LO 

CD 


LO 
CD 


LO 
CD 






COLU 


Dl 1 

L/LL 


CD^ 


CD^ 


<^p 


O 








DLR 


cd" 


O 


CD 






CD 


LU 
CD 

>-oc 
or<r 


G-BLR 


CD 


cz> 

CD 


CD 
CD 


CD 
CD 




Q_ 
LU 


SL(R) 


CD 




-~ 






| — 
CO 


MEMOI 
DISCHi 
(VWV3' 


SL(L) 




CD 


O 


CD 






P Dl 1 

u-bLL 


LO 

<ZZ> 


LO 

CD 


LO 

CD 


LO 

CD 








DLL 




CD 










LLJ LLJ 

CD £j2 


DLR 




cr> 


cr> 






cr> 

CL_ 
LU 


JISCHAI 
RECHA 


G-BLR 


o 


p 


p 


CD 




SL(R) 


CD 










co 


I 1 Q_ 


SL(L) 




CD 


CD 


CD 








G-BLL 


LO 

o 


LO 
CD 


LO 

CD 


LO 

CD 






QQ CO 
CT3 CT3 


DLL 


CD 




^5 










DLR 




CD 




cET 


LU 






G-BLR 


CD 
O 


CZD 
CjO 


CD 


CjO 


1 — 
CC 


CO 
CO- 


LU 
1 — 


SL(R) 


cr> 
o 


O 
CD 


<Z> 
CjO 


O 
CD 




LLI 

CO 


CC 

2i 


SL(L) 


CD 
CO 


CD 
CD 


CD 
CZ> 


CD 
CZ> 


5 




G-BLL 


CjO 


CD 
CD 


CZ> 
O 


cz> 

CD 








DLL 


CD 


CD 



















CD 
LU 

LU 

CC 

co 
I 

!2 



CO 

O 



DC 



U_I 
CD 



22/49 













STEP 19 




DLR 


cd 




o 


cp^ 








STEP 25 




DLR 


CD 


CD 


CD 


O 


UJ 


G-BLR 




CD 


— 




UJ 


G-BLR 


CD 
CD 


CD 
CD 


CD 
CD 


CD 
CD 


co 


SL(R) 




CD 


-~ 






SL(R) 


CD 


CD 


CD 


CD 


LU 

CO 


SL(L) 


cd 




CD 


CD 


\ <C LU 


SL(L) 


CD 


CD 


CD 


CD 


CO 


G-BLL 


cd 




CD 


CD 


CO j 

CD CD CO 


G-BLL 


CD 
CD 


CD 
CD 


O 
CD 


CD 
O 




ni i 

DLL 


cd 

— 


CD^ 


jEEP 


cEP 




ni 1 


CD 


CD 


cEr 


cd^ 


W WRITE DATA LATCH 


STEP 18 




DLR 


cE>~ 




CD 




W WRITE VERIFY 


STEP 24 




DLR 


cEP 


c — > 


CD 


C? 




G-BLR 


to 

cd" 


to 
cd 


UO 
CD 


ur> 

CD 


E & AL 
NATION 


G-BLR 


CD 


CD 


CD 


CD 


I-- ■ r?; 


SL(R) 


cd 


cd 


CD 


CD 


SL(R) 








-~ 


OPERA 
(DLL, G 
SL CLE 


SL(L) 


CD 


cd 


CD 


CD 


SL CLEAI 
SL SENS 
DETERMI 


SL(L) 


CD 


CD 


CD 


CD 


G-BLL 


o 
cd 


cd 


CD 
CD 


CD 
CD 


G-BLL 


UO 

CD 


to 

CD 


to 

CD 


to 

CD 


ni i 

DLL 


cp 


cp 






ULL 


O 


CD 


CD 


O 


STEP 17 


OPERATION 
(G-BLL, SL(L)) 


DLR 




cd 


CD 




STEP 23 


UNSELECTED G-BLR 
PRECHARGE 


DLR 


cET 


CD 


CD 




G-BLR 


to 

cd 


to 
cd 


UO 
CD 


UO 
CD 


G-BLR 


CD 


CD 


CD 


CD 


SL(R) 


cd 


^— 


^— 


CD 


SL(R) 


— 


CD 






SL(L) 




CD 


CD 




SL(L) 


CD 




CD 


CD 


G-BLL 


CD 
CD 


cd 


CD 


CD 
CD 


G-BLL 


to 

CD 


to 

CD 


to 

CD 


to 

CD 


DLL 


CD 


cp 


cET 


cEP 


ni 1 

ULL 


O 

- 


O 




CD 


STEP 16 


G-BLL/R DISCHARGE 
G-BLL/R PRECHARGE 


DLR 


cd 


o 


CD 




STEP 22 


LU 
CD 
>-DC 
rr -c-r ^ 


DLR 


<ET 


CD 


CD 




G-BLR 


to 

CD 


to 

cd 


UO 
CD 


LO 

CD 


G-BLR 


CD 


CD 


CD 
CD 


CD 
CD 


SL(R) 


cd 






CD 


SL(R) 




CD 






SL(L) 




CD 


CD 




MEMOI 
DISCHi 

(VWV2; 


SL(L) 


CD 




CD 


CD 


G-BLL 


cd 


<T~> 


O 


o 


G-BLL 


to 

CD 


to 

CD 


to 

CD 


to 

CD 


DLL 


cd 


CD 


<EET 






ni i 

ULL 


CD 


CD 


O 


O 


STEP 15 


SL SENSE 


DLR 


CD 


o 


CD 




STEP 21 


G-BLL/R DISCHARGE 
G-BLL/R PRECHARGE 


DLR 


cEP 


CD 


CD 


cEP 


G-BLR 


cd 


— 




CD 


G-BLR 


CD 


CD 


O 


CD 


SL(R) 


cd 






CD 


SL(R) 




CD 






SL(L) 




CD 


CD 






SL(L) 


CD 




CD 


CD 


G-BLL 




CD 


CD 






G-BLL 


to 

CD 


to 

CD 


to 

CD 


to 

CD 


DLL 


cp 


CD 


O 


CD 




DLL 


O 


O 


<EP 


ST 


STEP 14 


DATA TRANSFER 
DLR -G-BLR 
G-BLL PRECHARGE 


DLR 


cE5T 


O 


cp 


<ET 




'00' WRITE 


STEP 20 


WRITE 


DLR 


ST 


CD 


CD 


cEP 


G-BLR 


cd 
cd 


CD 


CD 


CD 
CD 




G-BLR 


CD 
CO 


cr> 
o 


CD 
CD 


CD 
CD 


SL(R) 












SL(R) 


CD 
CO 


<=> 
o 


CD 
CD 


CD 
CO 


SL(L) 












SL(L) 


o 
o 


CD 
CO 


CD 
CD 


CD 
CD 


G-BLL 


m 

<=> 


LO 

CD 


to 

CD 


ID 

CD 




G-BLL 


<^> 


CD 
CO 


CD 
CD 


CD 
CD 


DLL 


cd 


O 


^d] 


<EP 




DLL 


o 


CD 


O 


CD 


Q_ 
UJ 

CO 


CONTENTS 




CD 
CD 


CD 










k 









LU 

nz 

CJ> 

<c 

LU 

OC 

CO 



Cxi 

Q_ 
LU 

CO 

O 



23/49 



CD 



cc 































DLR 


CD 


cd^ 


cp 


CD 












DLR 


cd 


CD 




CD 






LU 

CO 

LU 


G-BLR 






cd 










r- — 


LU 


G-BLR 


o 

€ > 


o 

< — > 


CD 

o 


o 

<r~-> 




CO 
Q_ 
LU 


SL(R) 






CD 










CO 
Q_ 


G-BLL/R 
DISCHARG! 
SL CLEAR 


SL(R) 


CD 


CD 


CD 


CD 




1 

CO 


CO 


SL(L) 


cd 


cd 


— 


CD 








LU 

CO 


SL(L) 


CD 


CD 


CD 


CD 






CO 


G-BLL 


cd 


cd 




CD 








G-BLL 


CD 

o 


CD 
O 


O 


CD 
O 








DLL 






cp 












DLL 


CD 


o 




cEr 






LU 

CD 


DLR 




Q 


o 














DLR 


ST 


CD 


CD 






CD 


cc 
<c 
in 


G-BLR 




LO 
< * 


LO 

CD 


LO 
CD 










— i 


G-BLR 


o 


o 


CD 


o 




CO 
fl 


CJ> 
LU 


SL(R) 


o 


cd 


CD 


cz> 








CO 
CL. 


nr niT^ 


SL(R) 


— 


— 


^ — 


^ 




LU 

1 

CO 


cc cc 

<C CL. 


SL(L) 


cd 


CD 


CD 


CD 








LU 

CO 


<*: co ^ 
LU z ^ 


SL(L) 


CD 


CD 


CD 


CD 




SL CLE 
G-BLR 


G-BLL 


cp 
cd 


cp 
cd 


<== ? 


CD 
CD 










1 LU HH 

CJ> coj±| 


G-BLL 


LO 

CD 


LO 

O 


LO 
CD 


LO 
CD 






DLL 


o 


o 


cET 


cT 










1 I LU 

CO CO Q 


DLL 


CD 


o 












DLR 


cd" 


cd 


cd 








Ll_ 




CC 


DLR 




o 


o 






cr> 


RATION 
1LL,SL(L)) 


G-BLR 

\J ULI l 


o 


CO 


CD 


< — > 






CC 
LU 


LO 
CO 

CL 
LU 


CO 
• 

CD 


G-BLR 


o 


O 


o 


CD 




<M 


SL (R) 

OL\n; 








< — > 






> 
LU 


CD uj 
i i i LJ - J 


SL(R) 







CD 




r D 
V — J 


LU 

CO 


SL(L) 




cd 


CD 










CO 


IELECT! 

uMAnl: 


SL(L) 


CD 


CD 


^ 


CD 


fee 




1 1 1 U-J 


G-BLL 


cd 
cd 


CD 

cd 


o 


CD 

o 










G-BLL 


LO 

CD 


LO 

o 


LO 

CZ> 


LO 

CD 


i 




DLL 


cd 


cd 


cp] 


cEP 






CD 




CO LU 
^CC 
ZD Q_ 


DLL 


CD 


cp 




cEP 


LU 




LU 

CD 

CC 


DLR 


cd" 


cd 


CD 














DLR 




CD 


<ZD 




1 

CC 


CO 


DISCHA! 
SFER 


G-BLR 


CD 


CD 


CD 


CD 










LU 

CD 
DC 


G-BLR 


CD 


o 


o 


CD 

o 


S: 


CXI 
f\ 


SL(R) 


c— > 






CD 








CO 
Q_ 
LU 


SL(R) 





^ 


CD 




cd 


LU 
1 

CO 




SL(L) 




CD 


CD 










CO 




SL(L) 


CD 


CD 


— 


CD 




G-BLL 


cd 
cd 


cd 
cd 


O 


O 










G-BLL 


LO 
O 


LO 

o 


LO 

O 


LO 

CD 






CD OQ 


DLL 


CD 


o 
















DLL 


o 


CD 












DLR 


cd" 


CD 


p 














DLR 




CD 


o 


CD 






LU 


G-BLR 


cd 




^ 


CD 








CO 




G-BLR 


p 


O 


o 


CD 




r— 

CXJ 
CL. 


CO 


SI (R) 








CD 








CO 

o_ 


cc 
cn o_ 


SL(R) 




^ 


CD 


^ 




LU 

CO 


LU 

CO 


SL(L) 




cd 


CD 










LU 
1 

CO 


cc cc 


SL(L) 


o 


CD 


^ 


CD 




CO 


G-BLL 


— 


cd 


CD 


— 










G-BLL 


LO 

o 


LO 

o 


LO 
CD 


LO 

o 








DLL 


cd 


cp 


cET 


^ — _ 
CD_ 










OQ GO 
1 1 

(S3 CD 


DLL 


Q 


CD 




<EEP 






LU 
CD 


DLR 


cEP 


cd 


CD 


SP 












ni d 
ULH 


cp^ 


CD 


p 


> — 

p 






CC CC 
LU 

lL.cc nz 

CO <J> 


G-BLR 


cd 
cd 


cp 


CD 


CD 
O 






LU 


CXJ 




G-BLR 


CD 
CO 


C=> 


C=D 
<=> 


CD 
CO 




CO 
CXJ 


SL(R) 














CC 


CO 
Q_ 


LU 

1 — 


SL(R) 


CD 
CO 


<^> 

CO 


CD 
O 


CD 
CO 




Q_ 
LU 


DATA TRAI 
DLR— G- 
G-BLL PRl 


SL(L) 
















LU 

CO 


cc 


SL(L) 


CD 
CD 


CD 
CD 


CD 
CO 


CD 
CD 




CO 


G-BLL 


LO 

cd 


LO 
CD 


LO 

o 


LO 

O 






o 




G-BLL 


o 


O 
CD 


CD 
CD 


CD 
O 






DLL 


cd 


cp 




cEP 












DLL 


CD 


CD 






Ql 
LU 


CONTENTS i 


cd 


CD 
cd 


CD 
















i 






CO 

































CJ> 

<c 

LU 
DC 

CO 



CXJ 

CO 



CO 

o 

O 



CD 
I 



24/49 



o 

CO 

CD 



CO 

o_ 

LU 

CO 



C\J 

CL. 
LU 

I 

CO 



CJ> 

fee 



CO 
DC 



CL. 
LU 

CO 



CO 
DC 

o 



CL. 
LU 
I — 
CO 



o 
I — 

CJ> 



LU 



CO 
OC 



CO 
Q 

DC 
O 



CD 
CO 



CO 



OO 
CO 



CO 



CO 



CO 

LU 

CO 

CO 



or 
<c 

LU 
I 

CJ> 

CO 



DC 

o 5 ? 

o <Zl 



cc 95 



CO 



CC 



cc oc 

CO CO 

cb c±> 



CO 

LU 

CO 

CO 



OC 



CD 
DC 



CO=^ 



ccCDQ- 



DLR 
G-BLR 

SL(R) 

SL(L) 
G-BLL 

DLL 

DLR 
G-BLR 



SL(R) 



SL(L) 



G-BLL 



DLL 



DLR 



G-BLR 



SL(R) 



SL(L) 



G-BLL 



DLL 



DLR 



G-BLR 



Ml 



G-BLL 



DLL 



DLR 



G-BLR 



SUR) 



m. 



G-BLL 



DLL 



DLR 



G-BLR 



SLR 



SUL) 



G-BLL 



DLL 



CONTENTS 



'ORD DISTURB DETECTION 


STEP 48 


LU 


DLR 


CO 


o 


CO 




G-BLR 


CO 
CO 


CO 
CO 


CO 
CO 


CO 
CO 


SL(R) 


CO 


CO 


CO 


CO 


G-BLL, 
DISCH 
SL CL 


SL(L) 


CO 


CO 


CO 


CO 


G-BLL 


o 
o 


o 

CO 


o 
o 


CO 
CO 


DLL 








cET 


STEP 47 




DLR 


cEP 


co 


o 


CO 


G-BLR 


o 


o 


o 


o 


CC LU Z 
LU Z ^ 


SL(R) 


CO 


CO 


CO 


CO 


SL(L) 










CJ> coj±! 

1 | LU 

co co a 


G-BLL 


o 


LO 

o 


LO 

o 


LO 

CO 


DLL 




C — ^ 




<=r 


STEP 46 


MEMORY 

DISCHARGE 

(VWDS) 


DLR 




CO 


o 


ST 


G-BLR 


o 

CO 


o 

CO 


o 

CO 


o 

*. > 


SL(R) 


CO 


CO 


CO 




SL(L) 








CO 


G-BLL 


lO 

o 


LO 

CO 


LO 

o 


LO 

o 


DLL 


o 


CO 


cET 


CO 




STEP 45 


G-BLR SELECT 
PRECHARGE 
G-BLL PRECHARGE 


DLR 


<ET 


CO 


CO 


cET 


G-BLR 


CO 

o 


CO 
CO 


CO 

o 


o 


SL(R) 


CO 


CO 


CO 




SL(L) 








CO 


G-BLL 


LO 

o 


LO 

o 


LO 

o 


LO 

o 


DLL 


CO 


CO 


CO 


cT 


STEP 44 


G-BLL/R 
DISCHARGE 


DLR 




co 


CO 




G-BLR 


CO 


CO 


CO 


CO 


SL(R) 


CO 


CO 


CO 




SL(L) 








CO 


G-BLL 


CO 


CO 


CO 


CO 


DLL 


CO 


CO 


CO 


CO 



CJ> 

<c 

LU 

err 

CO 



co 



o 
o 

cc 

LU 
LU 



25/49 



CO 

CD 

g: 



o 

I — 

CJ> 
LU 
h— 
LU 

CJ> 

QC 

QC 









DLR 




cd 


CD 








LU 

CO 

111 


G-BLR 


CD 


CD 


— 


CD 




LO 


sum 


CD 


CD 


— 


CD 




LU 

CO 


CO 


SL(L) 






CD 






CO 


G-BLL 






CD 










DLL 


a 


o 

7—, 


CD 


cEP 






LU 

CD 


DLR 


<ET 


cd 


O 






CO 
UO 

Q_ 


QC 


G-BLR 


cd 
^ — > 


o 

CD 


CD 


CD 




HZ 
CJ> 


SL(R) 


cd 


CD 


CD 


CD 




LU 

CO 


til L - L 


SL(L) 


o 


CD 


CD 


CD 




i , 

CJ) 


G-BLL 


LO 

CD 


LO 

CD 


LO 

CD 


LO 

CD 






, m 

co CD 


DLL 




c~> 


<EP 










DLR 


<EP 


CD 


CD 


CD^ 




CVI 
LO 

O — 


ST 


G-BLR 


CD 
< — » 


CD 


CD 


O 




o°? 

a= ccT 


SL(R) 






CD 


CD 


CJ> 


LU 

CO 


SL(L) 


CD 


CD 




— 




LU — ^ 


G-BLL 


CD 


CD 


CD 


CD 






DLL 


CD 


CD 




<ET 


c d> 




LU 

CD 
QC 


DLR 




CD 


CD 


cEP 






~r~ rf - 


G-BLR 


CD 
CD 


CD 


CD 


CD 

o 


0' ERR 


LO 

CL 


cj>Su_ 

CO LL.CC 


SL(R) 







CD 


CD 


LU 

CO 


°Cd?cd 


SL(L) 


o 


CD 








^ 1 
i -«=c 1 


G-BLL 


CD 


CD 


CD 


CD 






CQ P-=QC 

i -<C I 

CD 


DLL 


cd 


CD 




cEP 








DLR 


cEP 


CD 


o 


p 






i i i 


G-BLR 




^_ 


CD 


CD 




cd 
to 

Cl_ 


CO 
LU 


SL(R) 





,, 


CD 


CD 




LU 
1 


CO 


SL(L) 


CD 


CD 


-~ 






CO 


CO 


G-BLL 


CD 


CD 












DLL 


CD 


CD 


O 


CD 






LU 

CD 


DLR 




CD 


cd 








QC = 

LU ^= 


G-BLR 


LO 

cd 


CO 

O 


LO 

o 


LO 

O 




cr> 




SL(R) 












Q_ 
LU 


^ 1 QC 
CC CD Q- 


SL(L) 












CO 


DATAl 
DLL- 
G-BLR 


G-BLL 


cd 
o 


CD 
CD 


o 


o 






DLL 


cd 


O 


cEP 




Q_ 
LU 

CO 


CONTENTS 


5 


CD 
CD 


CD 







STEP 59 


G-BLL/R 
DISCHARGE 
SL CLEAR 


DLR 


CD 


CD 


CD 


cT 


G-BLR 


CD 
O 


CD 
CD 


CD 
O 


CD 
CD 




c — 1 


CD 


o 


t — > 


SL(L) 


CD 


CD 


CD 


CD 


G-BLL 


CD 
CD 


CD 
CD 


CD 
CD 


CD 
CD 


DLL 


CD 


CD 


<EP 




STEP 58 


«=co 


DLR 


r~P" 


O 


CD^ 




G-BLR 


CD 
CD 


CD 
CD 


o 

CD 


CD 
CD 


03 fee 

CC LUZ 




<— •> 


< — > 


CD 


CD 


ILLjff. 


SL(L) 










cj> co}±! 

1 | LU 

CO CO CJ 


G-BLL 


LO 

CD 


LO 

o 


LO 

CD 


LO 
CD 


DLL 


CD 


CD 


cEP 


cEP 


10' ERRATIC DETECTIOI 


STEP 57 


MEMORY 

DISCHARGE 

(VWE1) 


DLR 




CD 


o 


cEP 


fi-RI R 

\j uLn 


CD 
O 


CD 
CD 


CD 


CD 
CD 


SI 










SL(L) 


^ — 


— 


CD 


^ 


G-BLL 


LO 

CD 


LO 

CD 


LO 

CD 


LO 

CD 


DLL 


CD 


CD 




CD^ 


STEP 56 


G-BLR SELECT 
PRECHARGE 
G-BLL PRECHARGE 


DLR 






O 




G-BLR 


CD 
CD 


CD 
CD 


o 


CD 


SL(R) 


CD 


CD 




CD 


SL(L) 






CD 




G-BLL 


LO 

CD 


LO 

CD 


LO 

CD 


LO 

CD 


DLL 


O 


CD 


cEP 


cEP 


STEP 55 


G-BLL/R 
DISCHARGE 


DLR 




CD 


o 


<ET 


G-BLR 


CD 


CD 


CD 


CD 


SL(R) 


CD 


CD 




CD 


SL(L) 






CD 




G-BLL 


CD 


CD 


CD 


CD 


DLL 


CD 


O 


<EP 


cEP 



26/49 



CO 

CD 



o 

I — 
cj> 

LU 
I — 
LU 
Q 

C_> 



CO 









DLR 


<ET 


CD 


CD 


c5P 




UO 


1 1 1 


G-BLR 


cd 


— 


CD 


CD 




CO 
CL. 


CO 


SL(R) 


cd 


— 


CD 


CD 




LU 

CO 


LU 
CO 


SL(L) 


— 


CD 








CO 


G-BLL 




CD 












DLL 


cd 


CD 




ST 






LU 

CD 


DLR 




Q 


cp 








DC 

zn 


G-BLR 


LO 


LO 

^ — > 


LO 


LO 




CO 
Uu 


LU 


SL(R) 


CD 


CD 


CD 


CD 




LU 

OO 




SL(L) 


CD 


CD 


CD 


CD 




SL CLE 
G-BLR 


G-BLL 


c=> 


CD 
O 


CD 


O 






DLL 


< — a 


CD 


<EET 










DLR 


cET 


o 


CD 






CO 

co 

Q_ 




G-BLR 


cd 


CD 


CD 


CD 


in 

CJ> 


QEo 


SL(R) 


CO 






CD 




LU 


i — » 

<C CD 

DC - 


SL(L) 




CD 


CD 


— 




CO 


LU J 

fed. 


G-BLL 


cd 


CD 
O 


CD 


o 






DLL 




CD 


CD^ 




ATIC 




LU 

CD 
DC 
<C 

D= rrr 


DLR 


cp 


CD 


CD 


CD 


DC 
DC 


CVJ 
CO 

Q_ 


G-BLR 


cd 


CD 


CD 


CD 


LU 

CD 


i/R DISC 
I TRANSFE 1 
) -G-BLL 


SL(R) 


cd 


^ 


^ 


CD 


p 


LU 
1 — 


SL(L) 


— - 


CD 


CD 






L# J 


G-BLL 


cd 


O 

o 


CD 
CD 


CD 






i -«=C l 

CD QCO 


DLL 


c~> 


CD 


cEP 


O 








DLR 


cp^ 


CD 




<ET 






LU 


G-BLR 


CD 


^ 


^ 


CD 




CO 


CO 


SL(R) 


CD 


^ 


^ 


CD 




Q_ 
LU 


LU 

CO 


SL(L) 




CD 


CD 






CO 


CO 


G-BLL 




CD 


CD 










DLL 


cp 


CD 


o 


o 






LU 

CD 


DLR 


cET 


CD 


CD 








or 2= 


G-BLR 


o 
cd 


CD 


o 


CD 
CD 




CD 
CO 


Li_ DC ZE 
CO — 1 CJ> 


SL(R) 












o_ 

LU 


I DC 
DC CDQ_ 


SL(L) 












1 — 

CO 


^ t=l 

P= DC CO 
<C — I i 
QOO 


G-BLL 


LCD 
CD 


LO 
O 


LO 

o 


LO 

O 






DLL 


Q 


CD 






LU 

CO 


CONTENTS 


O 


CD 
CD 


CD 





00' ERRATIC DETECTION 


STEP 70 


LU 
\<LU 


DLR 


Cp^ 


CD 


CD 


CD 


G-BLR 


CD 


O 


CD 


CD 


SL(R) 


CD 


CD 


CD 


CD 


G-BLL, 
DISCH 
SL CL 


SL(L) 


CD 


CD 


CD 


CD 


G-BLL 


CD 
CD 


CD 
CD 


CD 
CD 


O 

o 


DLL 




c — ^ 




<eep 


STEP 69 




DLR 


cET 


CP 


CD 


cEep 


G-BLR 


CD 


CD 


CD 
t — > 


o 

CD 


nr luz 

LU Z ^ 


SL(R) 


CD 


CD 


CD 


CD 


SL(L) 




— 






— 1 LU |-J= 

CJ> co}±! 

1 — 1 LU 

CO CO Q 


G-BLL 1 


LO 

CD 


LO 

CD 


LO 

CD 


LO 
CD 


DLL 


CD 


t — > 


cEP 




STEP 68 


LU 
CD 
>- DC 

DC <C - — . 


DLR 


cEP 


O 


CD 




G-BLR 


CD 
<■ — > 


CD 


CD 
< — > 


CD 


SL(R) 


CD 




CD 


CD 


o nz cvj 
^cu?*. 


SL(L) 




CD 


i— 


^— 


G-BLL 


LO 
CD 


LO 

CD 


LO 
CD 


LO 
CD 




DLL 


o 


CD 




<EET 




STEP 67 


G-BLR SELECT 
PRECHARGE 
G-BLL PRECHARGE 


DLR 


cET 


CD 


CD 


cp^ 


G-BLR 


CD 
CD 


CD 


O 

o 


CD 
CD 


SL(R) 


CD 




CD 


CD 


SL(L) 




CD 






G-BLL 


LO 
CD 


LO 

CD 


LO 
CD 


LO 
CD 


DLL 


CD 


O 


CD^ 


CD^ 


STEP 66 


G-BLL/R 
DISCHARGE 


DLR 




cp 


o 


ClP 


G-BLR 


CD 


CD 


CD 


CD 


SL(R) 


CD 




CD 


CD 


SL(L) 




CD 






G-BLL 


CD 


CD 


CD 


CD 


DLL 


CD 


CD 


cEP 


CD 




I 



27/49 




28/49 




LU 


TO NORMAL 
WRITE STEP 2 




DLR . 






Si 




0 


£2, 






G-BLR 


















SUR) 


















SL(L) 
















G-BLL 
















DLL 














<=>: 


ERASE BACK 


STEP 23 


ERASE 


DLR 


i: 














G-BLR 
















SL(R) 
















SL(L) 
















G-BLL 
















DLL 






n 


& 






& 




STEP 22 


G-BLL/R DISCHARGE 


DLR 
















G-BLR 










§ 






SUR) 


o 


cd 


CD 


CD 


CD 


CD 


CD 


SL(L) 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


G-BLL 


cd 


s 


§ 


§ 


§ 






DLL 


S. 














STEP 21 


DL SENSE 


DLR 
















G-BLR 




§ 


§ 




§ 


§ 




SL(R) 


cd 


CD 




CD 


CD 


CD 


CD 


SL(L) 


cd 


CD 


o 


CD 


CD 


CD 


CD 


G-BLL 


2 








<=> 
CD 


<=> 




DLL 










° 


















STEP 20 


SL CLEAR 
DLL CLEAR 


DLR 


s* 














G-BLR 








° 


CD 
CD 






SL(R) 




CD 


CD 


CD 


CD 




CD 


SL(L) 




CD 


CD 


CD 




CD 


CD 


G-BLL 


CD 




P 




<=> 


<=» 


DLL 








CD 









29/49 

2. ERASE SEQUENCE 



FIG. 35 



STEP 


ERASE VERIFY 1 




STEP 1 


STEP 2 


STEP 3 


STEP 4 


CONTENTS 


G-BLL/R 
PRECHARGE 




MEMORY 

DISCHARC 

(VEV=2.0V 


iE 


SL SENSE & ALL 
DETERMINATION 


G-BLL/R 
DISCHARGE, 
SL CLEAR 


CD 


CO 
CD 


CO 


DC- 
CO 


oc 

CO 

cb 


CC 
CD 


CD 


CO 

cb 


CO 


QC 
CO 


CC 
CO 

cb 


CC 
CD 


CD 


CO 

cb 


CO 


QC 
CO 


CC 
CD 

cb 


oc 

CD 


— I 

CD 


Zj 

CO 

cb 


CO 


QC 
CO 


CC 
CO 

cb 


CC 
CD 


11 




0.5 






1.0 






0.5 






1.0 






0 


0 


1 


1 






0 


0 


0 


0 




BELOW 11 




0.5 






1.0 






0.5 






1.0 






0 


0 


1 


1 






0 


0 


0 


0 






* 11: BIT IN WHICH POST-ERASURE Vth IS ALL DETERMINATION: ERASE END UPON PASS 
LESS THAN OR EQUAL TO VEV 

BELOW 11: BIT IN WHICH Vth OUT OF 11 IS LESS THAN OR 
EQUAL TO VWVO (BIT INTENDED FOR WRITEBACK) 






ERASE 


ERASE VERIFY 2 




Slep5 


Step 6 


Step 7 


Step 8 


ERASE 


G-BLL/R 
PRECHARGE 


MEMORY 

DISCHARG 

(VEV=2.0V) 


E 


SL SENSE & ALL 
DETERMINATION 


1 

CD 


CO 

CD 


—J, 
CO 


3C 

co 


OC 
CO 
CD 


CC 
1 

CD 


CD 


CO 

cb 


— 

CO 


og_ 

CO 


CC 
CO 

cb 


CC 
CD 


CD 


CO 

cb 


—J, 

CO 


□c 

CO 


oc 

CO 

cb 


QC 
CD 


CD 


CO 

cb 


CO 


QC 
CO 


QC 
CO 

cb 


CC 
CD 
















0.5 






1.0 






0.5 






0.0 






1 


1 


0 


0 






















0.5 






1.0 






0.5 






0.0 






1 


1 


0 


0 








ALL DEI 


"ERMINATION: TO STEP 5 UPON FAIL 








'11' ERRATIC DETECTION 




Step 9 


Step 10 


Step 11 


Step 12 


G-BLL/R 
DISCHARGE, 
SL CLEAR 


G-BLL/R 
PRECHARGE 


MEMORY 

DISCHARGE 

(VWV0=1.2V) 


SL SENSE & ALL 
DETERMINATION 


CD 


i 

CO 

cb 


CO 


OC 
CO 


CC 
CO 

CD 


CC 
CD 


i 

CD 


CO 

cb 


CO 


CC 

CO 


QC 
CO 

cb 


CC 
CD 


. — 1 
CD 


m 

cb 


__J, 

CO 


CC 
CO 


CC 
CO 

cb 


CC 
CD 


— i 

CD 


CD 

cb 


1 

co 


ricQ 

CO CJ 


CC 

— 1 

CD 




0 


0 


0 


0 






0.5 






1.0 






0.5 






1.0 






0 


0 


1 1 










0 


0 


0 


0 






0.5 






1.0 






i05 






0.0 






1 


1 


0 0 








(a) ^ ALL DETERMI 


NATION: ERASE END UPON PASS 






WRITE (DEPLETE PREVENTING PROCESS) 




Step 13 


Step 14 


Step 15 


Step 16 


WRITE 


G-BLL/R DISCHARGE 
G-BLL/R PRECHARGE 


MEMORY 

DISCHARGE 

(VWV0=1.2V) 


SL CLEAR, 

SL SENSE & ALL 

DETERMINATION 


CD 


— i 

CO 
CD 


CO 


OC 

co 


CC 
CO 

cb 


CC 
CD 


CD 


CO 

cb 


i 

oo 


QC 

co 


CC 
CD 

cb 


oc 

i 

CD 


CD 


m 
cb 


CO 


oc 

CO 


CC 
CO 

cb 


CC 
CD 


CD 


CO 

cb 


1 

CO 


oc 

CO 


QC 
CO 

cb 


CC 
CD 




0.0 


0.0 


6.0 


6.0 






0.5 


0 


1 


1.0 






0.5 


0 


1 


1.0 






0 


0 


1 


1 










6.0 


6.0 


0.0 


0.0 






0.5 


1 


0 


1.0 






0.5 


1 


0 


1.0 






0 


0 


1 


1 








t 


U± DETERMINATION: TO STEP 13 UPON FAIL 






•11' ERRATIC DETECTION 




Step 17 


Step 18 


Step 19 


Step 20 


G-BLL/R 
PRECHARGE 


MEMORY 

DISCHARGE 

(VWDS) 


SL SENSE & ALL 
DETERMINATION 


G-BLL/R 
DISCHARGE, 
SL CLEAR 


CD 


CO 

cb 


CO 


SB- 
co 


CC 
CO 

cb 


CC 
CD 


CD 


co 
cb 


CO 


CC 
CO 


CC 
CO 

cb 


CC 
CD 


i 

CD 


CO 

cb 


—J 

CO 


CC 
CO 


CC 

1 

CO 

cb 


CC 
CD 


CD 


CO 

cb 


CO 


CC 

co 


CC 
CO 

cb 


CC 
CD 




0.5 






1.0 






0.5 






0.0 






1 


1 


0 


0 






0 


0 


0 


0 












0.5 






1.0 






0.5 






0.0 






1 


1 


0 


0 






0 


0 


0 


0 







ALL DETERMINATION: ERASE END UPON PASS 



30/49 



r 



ADDITIONAL WRITE (LOGIC 
COMBINING PROCESS) 
OPERATING WAVEFORM 



FIG. 36 



COMBINATION OF LOWER BITS 



J E§ 



on 



CO 

o 
2\ 



gt 



/WE 
I/O 

RPDR 

RDLR 
PCDR 
DTR 



SA|1) 
COMMAND SA(2) 



DATA 
INPUT 



VRW3 READ 



G-BLp MEMORY 



40H 



BLp 

PRECHARGE . DISCHARGE 
. SL CLEAR , 



1/W 

VCC_^_^Din 



RISE OF WL 



SL SENSE 



(OV — 4.0V) 



VCC 



VSS 



- V VSS 



VSS 



VSS 



CO 



co*r 

LLILU 

cooc 



CO 

<UJ 

QOC 



DLPR/DLNR 
(DLSR/DLRR) 

SDi 
SSi 

SELECTED WL 
UNSELECTED WL VSS 

G-BLL/G-BLR 
L-BLL/L-BLR 



(SLL/SLR) 

RPCR 

DDCR 

RSAR 
PCR 

TR 

SLP/SLN 

RPCL 

DDCL 

RSAL 
PCL 

RPDL 
ROLL 
PCDL 
DTL 

DLPL/DLNL 

(DLSL/DLRL) 

FPC 



VRD2-Vth=0.5V VBCUT-Vth 
VSS^ 



DLPR 



C VSS DLNR 
VBCUT-Vth DLSFf 



/< \"TNTUTMTA" I 06':T0 T " 



VCP=7.0V 



VCP=7.0V 




VCC. 



VCJL 



- v VSS 



VSS 



-\vss_ 



VSS 



VRD2-Vth=0.5 V VBCUT-Vth 



DLPL 



VSS 
VSS 



VSS _ DLNL 
VBCUT-m""""DLSr 
INPUT DATXYOViT" 



VSS 



VSS 



DLRL 



VCC 



V 



SUPPLY VSS TO PRD, RDL 



SUPPLY VCC TO RPC 



31 /49 



r 



ADDITIONAL WRITE (LOGIC 
COMBINING PROCESS) 
OPERATING WAVEFORM 



FIG. 37 



COMBINATION OF LOWER BITS 



< 



VRW1 READ 



cc 



CO 



G-BL 

PRECHARGE 



MEMORY 
DISCHARGE 



OPERATION 



CD ; 
CC - 
Of 



CO 
—I 
-a: 



££co 



coc 



/WE 
I/O 

RPDR 
RDLR 
PCDR 
DTR 



DLPR/DLNR 
(DLSR/DLRR) 

SDi 
SSi 

SELECTED WL 
UNSELECTED WL 

G-BLL/G-BLR 

L-BLL/L-BLR 



(SLL/SLR) 

RPCR 
DDCR 



FALL OF WL 

-fl- 



RISE OF WL 



(4.0V— OV) (0V— 2.4V) 



FPC 

SWITCHING 



VCP=7.0V 



VSS 



CO 
CO 



$5 



RPCL 

DOCL 
RSAL 
PCL 

RPDL 
RDLL 
PCDL 
DTL 

DLPL/DLNL 
(DLSL/DLRL) 

FPC 



V 



VCP=7.0V 



VRWU2.4V 



VRD1-Vth=1.0V G-BLR 



VRD2-Vth=0.5V G-BLL 



7^= 



MEMORY CELL OATA '01' 



VBCUT-Vth 


-y^ VRD1-Vth=1.0V i 








— \ 


mm 1 nvwih MEM0RY CELL 
IVRD1=1.0V+Vth DATA 'Off, '10' 



,vss 



RSAR \ 


PCR 


VRD1=1.0V+Vth„ 

t — K_ 


TR 








SLP/SLN / 





' VRD2=0.5WVth 



VSS 



VSS 



SUPPLY VCC TO RPC 



SUPPLY VCC TO PC 



32/49 



r 



ADDITIONAL WRITE (LOGIC 
COMBINING PROCESS) 
OPERATING WAVEFORM 



FIG. 38 



VRW1 READ 



SL G-BL 
SENSE DISCHARGE 



DATA 

TRANSFER 



DL RESET 



DL DL 
PRECHARGE SENSE 



< 




V 



SUPPLY VCC 
TO PC, PCD 



SUPPLY VSS 
TO RPD, RDL 



SUPPLY VCC 
TO RPD, RDL 



33/49 



r 



ADDITIONAL WRITE (LOGIC 
COMBINING PROCESS) 
OPERATING WAVEFORM 



FIG. 39 



COMBINATION OF UPPER BITS 



VRW2 READ 



6-BL MEMORY 
PRECHARGE DISCHARGE 



G-BL DATA 

DISCHARGE TRANSFER OPERATION 
— — — « — — 



DL DL 
RESET PRECHARGE 



< 




GO 
. ^ 

;s5 



DDCL 
RSAL 
PCL 

RPDL 
ROLL 
PCDL 
DTL 





VCC VRD2=0.5V+Vth 






m. a 


VRD2=0.5V+Vth 




WRD1=1.0V+Vth 





VRD1=1.0V+Vth 

_rv 



DLPL/DLNL. 

(DLSL/DLRLL 
FPC 



VRD2-Vtfi=0.5V 



•V 



vSs 



..VRD2-Vth=0.5V VSS 



-J"vec~ 



V 



SUPPLY VCC 
TO RPC 



SUPPLY VCC SUPPLY VSS SUPPLY VSS SUPPLY VCC 
TO RPC, PC TO PCD TO RPD TO RPD 



34/49 




35/49 



FIG. 41 



r 



FPC 
SLP 

L 



M20R 



< 



SL 



T 



M21R 

1 
M22R 



FPC 

o 



SLR 



SLN 



M24R 

TO MMR 



G-BLR 



PRECHARGE 



f OPERATION UNSELECT MAT 
I OPERATION SELECT MAT — 



G-BLL=0.5V (VIA M24L) 
G-BLR=1V (VIA M24R) 



WRITE f WRITE COMPLETION :G-BLR=1V 

VERIFY \ WRITE UNCOMPLETION : G-BLR=0V (DISCHARGE VIA MC) 

MASK f SLR=0: WRITE SELECT 

PRECHARGE [sLR=1 : WRITE UNSELECT^ G-BLR=1V (PRECHARGE VIA 

M20R, M21R) 



LATCH 



SLR=0: WRITE UNCOMPLETION 
SLR=1 : WRITE COMPLETION 



V 



36/49 

DC 




37/49 



CO 

CD 



Q 

o 



o 

DC 

O 

I 

Q 

\ 

I 

CO 



UPON SELECTION OF 
RIGHT MAT 


DLR 






CD 




CO 


cd 








1 

1 

Q 




cd 






UPON SELECTION OF 
LEFT MAT 


DC 

l 

Q 




CD 






CO 


CD 








l 

Q 






CD 




LOWER 
DATA 

I/OO 




CD 


CD 




UPPER 

DATA 

1/04 


CD 


cd 






WRITE 
DATA 


5 


CD 
CD 


CD 





38/49 



FIG. 44 



( START ) 



01,00, AND 10 WRITE 
CONTROL DATA LATCH 
PROCESSING 



S1 



"01" WRITE 



Y 



S2 




FAIL 



-00" WRITE CONTROL 
DATA TRANSFER 
PROCESSING 



S4 




'10" WRITE CONTROL 
DATA TRANSFER 
PROCESSING 




FAIL 




FAIL 



FAIL 



FAIL 



( END ) (ABNORMAL END) 



39/49 



CO 
I — 

o 

LU 
— I 
LU 

CO 

ZD 
LU 

DC 



CO 

II 



CO 

UL. 

o 



CO 
I 

CD 



CD 



DC 

prcHlT 



CO 



DC 
OQ 



co 

CO 



— i_r 

CO 



Q 
DC 

o 



II I — 

OQJ 



-J CO 
LU^ 

DC^= 



CO 




o 

CD 

II i — 

to O 



LU ZD 
°LLi 

If 



= ll 

I 

CO 



O 
LU 

LU 
CO 




* t 



ii 

CD 
O 



CD 



o! 
>- 

OCj 




DC 

o 

t 

> 

to 



CO 



LU 

O 

>- 
DC 
O 



>- 
DC 
O 



QZj 
Z LU 

<o 



o 



CDLU 



1 # 

40/49 



FIG. 46 

("11" DISTURB CHECK) 



S20 



S21 



S22 



("11" DISTURB CHECK) 



ANDing OF "00" DATA 
AND "10" DATA TO SL 



READ (Vrw2) 



ANDing OF READ DATA 
AND SL TO SL 



PASS 




GENERATION 
OF "11" DATA 



FAIL 



(TO "10" ERRATIC CHECK) (ABNORMAL END) 



41 /49 



FIG. 47 

(GENERATION OF "11" DATA) 



<"01" HEMMING BOTTOM 
MEASURES> 

READ READ WORD VOLTAGE 
AT Vrw2 RATHER THAN 
AT Vrw3 



<MASK PROCESSING> 
"00V10" MASK 
PROCESSING USE DATA 
IN DL CIRCUIT 




Vrw3 



Vrw2 



THRESHOLD VOLTAGE 
DISTRIBUTION OF 
MEMORY CELLS 



42/49 



FIG. 48 



(4) "11" DISTURB CHECK 



'11" DISTURB CHECK 



STEP 30 



STEP 31 



STEP 32 




SL CLEAR 
BL(L)/(R) CLEAR 




BL(R) PRECHARGE 
BL(L) PRECHARGE 



DL(R) S 



DISCHARGE 



CO I CO 




IECT 



0.5 



0.5 



0.5 



0.5 




STEP 42 


STEP 43 


STEP 44 


STEP 45 


BL( 
BL( 


L)/(R) DISCHARI 
L)/(R) PRECHAF 


3E 
IGE 


BL(R) SELECT 
DISCHARGE 


M 

(V 


EMO 
'weO) 


RY [ 


)ISCt 


4AR( 


3E 


S 
A 


L SE 

LL D 


INSE 
ETE 


rmic 


JATIC 


)N 




CD 


CO 


CO 


m 


n 




CD 


CO 


CO 


CD 


a 




CO 


CO 


CO 


CD 




a 


CD 


CO 


CO 


OQ 


a 


0 


m 


0 


1 


WM 


1 


0 


0.5 


0 


1 


If 


1 


0 


0.5 


0 


1 


0 


1 


0 




1 


1 


m 


0 


1 


WM 


1 


1 


0.5 


0 


1 


® 


1 


1 


0.5 


0 


1 


0 


1 


1 




1 


0 


m 


0 


1 


WM 


0 


0 


0.5 


0 


1 


Wk 


0 


0 


0.5 


0 


1 


0 


0 


0 




0 


0 


m 


1 


0 


WM 


1 


0 


0.5 


1 


0 


a 


1 


0 


0.5 


1 


0 


■ 


1 


0 










1 



IN THE CASE OF PASS 




43/49 



FIG. 49 

(RESTORATION OF "01 M DATA) 



"01" WRITE : PASS 
Vwv3 

t "01" WRITE : FAIL 



Vrw2 




THRESHOLD VOLTAGE 
DISTRIBUTION OF 
MEMORY CELLS 



44/49 



FIG. 50 

(PROGRAM RETRY) 



S30 



S31 



S32 



S33 



S34 



S35 



( PROGRAM RETRY ) 



INVERSE SL DATA 



READ (Vrw2) 



ORing OF READ DATA 
AND SL TO SL 



INVERSE SL DATA 



"10" DATA MASK 
PROCESSING 



"00" DATA MASK 
PROCESSING 



"01" DATA 

RESTORING 

PROCESSING 



"10" DATA MASK 
PROCESSING 



"00" DATA MASK 
PROCESSING 



( TO WRITE ) 



45/49 





CO 



CO 

Q_ 



CO 



C_> 
LU 

a= 
o_ 

\ 

CO 



BL(R) 




SL(R) 


— !° 
— 1 — 


o 






SL(L) 


<=>! — 








BL(L) 




DL(L) 


<z>;<=> 




o 





46/49 




STEP 20 


nr i i i 


DL(R) 


, l __ 

1 




CD 




BL(R) 


PP 


I 




SL CLEAf 
SL SENSI 


SL(R) 
SL(L) 
BL(L) 


BP1I8II 


DL(L) 


cd 


cd 




CD 


CD 


STEP 19 


BL(R) PRECHARGE 


DL(R) 








CD 




BL(R) 










SL(R) 


CD 


cd 


CD 






SL(L) 






CD 


CD 


CD 


BL(L) 


f — 

cd 


r — 
cd 


CD 


CD 


CD 


DL(L) 


cd 


CD 




CD 


CD 


STEP 18 


DISCHARGE 
RGE 


DL(R) 








CD 




BL(R) 












SL(R) 


cd 


CD 


CD 






SELECT 
DISCHA 


SL(L) 






CD 


CD 


CD 


BL(L) 


CD 


CD 




CD 


CD 


— 1 1 

CO CD 


DL(L) 


cd 


CD 




CD 


CD 







CD 



47/49 



FIG. 53 

(DATA RECOVERY READ) 



(data RECOVERY read) 



S40 



S41 



S42 



1 


r 


TO FLOW OF PROGRAM 
RETRY 






COMBINE UPPER BITS ! 
AND LATCH IT IN DLL 


< 


F 


COMBINE LOWER BITS 
AND LATCH IT IN DLL 




r 



( end ) 



48/49 



FIG. 54 



(DATA RECOVERY READ) 





DATA LATCH PROCESSING (COMBINATION OF UPPER BITS) 






















STEPO 


STEP 1 


STEP 2 


STEP 3 




TE DA 


INITIAL DATA 


BL(L) PRECHARGE j 


BL(L) SELECT DISCHARGE 
DL(L) 


BL(L) SELECT DISCHARGE 
SL(L) 




cc 
3: 








OC 


oc 


cc 








oc 


OC 


oc 








□c 


az 


cc 








cc 


cc 


OC 








1 

CD 


CO 


CO 


CQ 






CQ 


CO 


CO 


CQ 






CO 


co 


1 

CO 


CO 


cn 


i 

cr> 


CO 


CO 


CO 


CQ 


1=1 




"01" 


pi 




MMWM 






0 




1 


0 




1 


0 


1.2 


1 


0 




1 


0 


M 


1 


0 




1 




"00" 


PP 
PP 




m 


HI 




Hi 


1 


Ipl 


0 


1 




1 


1 


H 


0 


1 




1 


1 


0 


0 


1 




1 




"10" 




H 


101 






0 




0 


1 




0 


0 


1.2 


0 


1 




0 


0 


1.2 


0 


1 




0 




"11" 


HI 




III! 




mi 


0 




0 


1 




1 


0 


1.2 


0 


1 




1 


0 


1.2 


0 


1 




1 




a AFTER COMPLETION OF 


PROGRA 


M R 


ETRY DATA LATCH 




STEP 4 



DL(L) CLEAR 
DL(L) SENSE 



1 



oc cc 

CD 



1 



DETERMINATION OF UPPER B 



STEP 5 



BL(L) DISCHARGE 




oc CC oc 

CO 



0 1 



(COMBINATION OF LOW 



ER BITS) 



STEP 6 



STEP 7 



STEP 8 




BL(L) SELECT PRECHARGE 
DL(L) & SL(L) 



BL(R) PRECHARGE 





CO CO CO CQ 



0.7 



0.7 



0.7 



STEP 10 



STEP 11 



STEP 12 



STEP 13 



BL(R) PRECHARGE 



BL(R) SELECT DISCHARGE 
PUR) 



BL(R) SELECT PRECHARGE 
SL(R) 



DL(R) CLEAR 
DL(R) SENSE 



CO 



cc or cc 
co cn 



CO 



CO 



CC OC 



CO 



cc 




1.2 



1.2 



1.2 



1.2 



1 



1 



1 



0 



DETERMINATION OF LOWER BIT 



0 



49/49 



FIG. 55 



/DEEP \+M_s POWER \ 
VSTANDBYj » V0FF J 



r- 1 1 



RES 



CE 



CO 
CO 



COLUMN 
ADDRESS INPUT 



00H/F0H /-READ(1)7 \SA(1). SA(2 ) ^SECTOR 
^(2)SETUPj 



CA(1) 
CA(2) 



>1_ 



CA(1)',CA(2)' 



FFH 



ADDRESS INPUT 



CE 



r) 



OE.SC 



1 



OE 

SC 



J. 



{READ(1)/(2)) 



90H 



FFH 



CE 



^^^^ 



^SECTOR ^ A(1) - SA j 2) rSECTQR >J 
P/ ~ " yADDRESS INPUV 



FFH 



ERASE SETUP, 

T 



BOH 



ERASE FINISH 



CA(1) r*(1 
CA(2) v - 

SA(1) 



COLUMN 
AD DRESS INPUT 

CA(D',CA(2)' 



rViSCCDE 

PD(m)~ 
PD(m+i) 

10H/ I") 1 ' — 1 — ^ PDQ-P D j km 

1IMrogW>^^ 

{1 )/(4)SETUS / V^MPtjr^^ _^MTA *NPUT 
FFH J ^T-^SCCDE 



1/ \§ 



PROGRAM FINISH 



1FH/ SAjl) (NOTES) pD0 ^ pD 

0FH/ ^r a¥ ^ 

^SpITj^I^ vstart ^ v R RE n G E 'S ER J 

^T"^SC,CDE J V I f _ S 



\(2)/(3)S ETUP> 
FFH J 



BUSY 




3 



PROGRAM 
.START 




PROGRAM FINISH 



STATUS REGISTER CLEAR 



(NOTE2) CE 



(NOTE2) FFH 



C ERROR 



OE 




PROGRAM 
OR ERASE 
ERROR 



LU 




1 




LU 


O 




CO 


>- 
CO 


CE 


<c 

CO 


CD 








z=> 


EI 




Q_ 


QC 
O 




1 — 


CO 




o 









(NOTED 
01H 



5 



3 



1 



fDATA lOE.SC fDATA 
I RECOVERY i * RECOVERY 

^ DC AH CCTIID^ I READ 



pEAD SETUP; 



(NOTED • 

PROGRAM 1 . 

RETRY SETUP#SAU) 
FFH f ^^T SA 2 





40HJ 



17 



OE 



^STATUS REGISTER READ) 



